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Regulates the Cytoskeletal Protein
Lethal (2) giant larvae
and 664. In neuroblasts, Lgl is required for localizing
Miranda to the cell cortex [10, 11]. Because overexpres-
sion of nonlocalized aPKC phenocopies the lgl loss of
function phenotype and expression of a nonphosphor-
ylatable form of Lgl causes Miranda to localize to the
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Besides its role in asymmetric cell division, Lgl is in-
volved in epithelial polarity and cell migration [8, 12–14].During asymmetric cell division, cell fate determinants
Phosphorylation by aPKC is also essential for Lgl tolocalize asymmetrically and segregate into one of the
perform these functions. Lgl has been shown to bindtwo daughter cells. In Drosophila neuroblasts, the
nonmuscle myosin [15], and genetic interaction and lo-asymmetric localization of cell fate determinants to
calization experiments have suggested that it acts as athe basal cell cortex requires aPKC. aPKC localizes
myosin inhibitor [10, 11, 16]. Lgl also binds Syntaxin 4to the apical cell cortex and phosphorylates the cy-
[13], a protein involved in exocytosis at the basolateraltoskeletal protein Lethal (2) giant larvae (Lgl). Upon
plasma membrane, suggesting a role for Lgl in vesicularphosphorylation, Lgl dissociates from the cytoskele-
transport. Although vesicle-docking defects would pro-ton and becomes inactive. Here, we show that phos-
vide an attractive explanation for the cortical proteinphorylation regulates Lgl by allowing an autoinhibitory
localization phenotypes observed in lgl mutant neuro-interaction of the N terminus with the C terminus of
blasts, there is no direct evidence for the involvementthe protein. We demonstrate that interaction with the
of vesicle trafficking in asymmetric cell division.cytoskeleton ismediated byaC-terminal domainwhile
the N terminus is not required. Instead, the N terminus
can bind to the C terminus and can compete for bind-
Domain Analysis of the Lgl Proteining to the cytoskeleton. Interaction between the N-
Lgl was shown to bind transmembrane proteins [13] asand C-terminal domains requires phosphorylation of
well as proteins of the actin cytoskeleton [15, 17]. ToLgl by aPKC. Our results suggest that unphosphory-
test whether Lgl exists in a membrane-associated and alated, active Lgl exists in an open conformation that
cytoskeletal protein complex, we separated Drosophilainteracts with the cytoskeleton while phosphorylation
embryonic protein extracts by high-speed centrifuga-changes the protein to an autoinhibited state.
tion. While a fraction of the Lgl protein present in Dro-
sophila embryos is soluble, the majority of the protein
Results and Discussion is found in the high-speed pellet containing membranes
and the cytoskeleton (Figure 1A). When the high-speed
Drosophila neuroblasts are a well-studied example for pellet is further separated by density-gradient centrifu-
asymmetrically dividing cells [1, 2]. During mitosis, cell gation, two distinct complexes can be separated. While
fate determinants like the transcription factor Prospero the majority of the protein cofractionates with Syntaxin-
and adaptor proteins like Miranda localize to the basal 1A, a marker for the plasma membrane, a minor fraction
neuroblast cell cortex. During cytokinesis they preferen- sediments with proteins of the actin cytoskeleton, like
tially segregate into the basal daughter cell and are myosin II. Together with previous experiments [9], these
required for specification of its cell fate. Their asymmet- data suggest that Lgl exists in a phosphorylated, cyto-
ric localization is directed by the conserved Par-protein solic form and two protein complexes that associate
complex that localizes to the apical cell cortex— with membranes or the actin cytoskeleton. This sedi-
opposite to the segregating determinants [3]. This com- mentation behavior is similar to spectrin (Figure 1A) and
plex consists of the PDZ domain proteins Par-3 (or Ba- is consistent with a function in linking membranes to
zooka in Drosophila) and Par-6 and the atypical protein the actin cytoskeleton.
kinase C (aPKC). In the absence of Par-proteins, deter- To determine the domains responsible for recruiting
minants do not localize asymmetrically in mitotic neuro- Lgl into these complexes, we performed a deletion anal-
blasts [4–7]. The key substrate for aPKC is a cytoskeletal ysis of the Lgl protein. The domain structure of Lgl is not
protein called Lethal (2) giant larvae (Lgl) [8, 9]. Lgl is known. Homology searches had revealed four isolated
phosphorylated by aPKC on Serine residues 656, 660, WD40 domains in the N-terminal part of the protein.
However, more detailed sequence analysis (see Experi-
mental Procedures for details) shows that theN terminus*Correspondence: knoblich@imp.univie.ac.at
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Figure 1. Domain Analysis of Lgl
(A)Drosophila embryonic lysates are separated by ultracentrifugation (sup: supernatant, pel: pellet; 4more is loaded for pel). Pel is fractionated
on a 10%–40% sucrose optiprep gradient (see Experimental Procedures). Fractions are probed for Syntaxin1A (Syx1A, plasma membrane),
-Spectrin, Myosin II heavy chain (cytoskeleton), Lgl, and anti-myc (to detect 2myc-tagged Lgl-MC). Two peaks of Lgl are detected in the
cytoskeletal and plasma membrane fractions (similar to Spectrin) while Lgl-MC (see [B]) is only in the cytoskeletal fraction. Note that Golgi
markers are not separated from myosin II in this assay (data not shown), but Lgl colocalizes with actin but not the Golgi (data not shown).
(B) Computer prediction of domains in the Lgl protein. Two -propellers, two low-complexity regions (LCR), and a Tomosyn homology region
(THR) are indicated; deletion constructs used in this study and their localization and rescue behavior are summarized below.
(C–D) 2myc-tagged deletion constructs are expressed using V32maternal Gal4. Their subcellular localization as revealed by anti-myc staining
([C] DNA in red) and their fractionation upon high-speed centrifugation ([D] sup: supernatant, pel: pellet) are shown.
of Lgl is predicted to fold into two -propellers (Figure the Lgl-related protein Tomosyn [23] and a second LCR.
Thus, Lgl seems to consist of structured N and C termini1B). A search using the FUGUE algorithm [18] for poten-
tial similarity to published protein structures shows a that might be connected by a flexible linker.
We expressed myc-tagged Lgl truncations lacking in-high-significancematch with AIP1 (actin interacting pro-
tein). AIP1 and its C. elegans homolog Unc-78 are the dividual domains in transgenic fly embryos and tested
their subcellular localization, fractionation behavior, andonly two crystallized proteins that contain two succes-
sive -propellers [19, 20]. Their structures reveal a “dis- ability to rescue the lgl mutant phenotype (Figures 1B–
1D). While the endogenous Lgl protein is found at thetorted figure 8” arrangement (for an explanation see [19])
of the two propellers in which the N and C termini are cell cortex and in the cytoplasm, overexpressed myc-
tagged Lgl is mostly cytoplasmic (Figure 1C). This is notin close proximity. Assuming a similar fold, the N termi-
nus of Lgl could provide a docking platform for simulta- because the myc tag affects function, since myc-Lgl
can rescue Miranda localization in lgl mutant embryosneous interaction with multiple proteins. The N-terminal
domain is followed by a highly positively charged low- (data not shown). Since nonphosphorylatable Lgl is ex-
clusively cortical, we assume that Lgl phosphorylationcomplexity region (LCR) of biased amino acid composi-
tion that contains the aPKC phosphorylation sites. Such is tightly regulated and allows only a fraction of the
protein to be in the active, nonphosphorylated state.regions are often unstructured [21, 22] and in Lgl, the
LCR could act as a flexible hinge. However, upon phos- The N terminus (Lgl-N), the middle-LCR (Lgl-M), or
the C terminus (Lgl-C) of the Lgl protein are located inphorylation, negatively charged phosphate groups could
interact with the positively charged amino acid side- the cytoplasm and fractionate with the cytosol (Figures
1C and 1D). All fragments are unphosphorylated and dochains, leading to a more rigid conformation of the LCR.
The C terminus contains a region that has homology to not bind to aPKC or Par-6 (data not shown), indicating
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Figure 2. Myosin Binding of Lgl
(A) Coimmunoprecipitation of endogenous
Lgl with myosin II heavy chain under specific
conditions from S2 cell lysates.
(B) Anti-GFP immunoprecipitates from S2
cells transfected with Myosin-GFP, Lgl-N, or
Lgl-MC probed with anti-GFP and anti-myc.
Myosin binds Lgl-MC but not Lgl-N; binding
is reduced when Lgl-N is present (asterisk).
Note that the panels Input and IP are from
different blots.
(C) Myosin II heavy chain can be depleted by
RNAi (top) but Lgl remains in the high-speed
pellet (bottom).
(D and E) Lgl is partially cortical (D) but be-
comes cytoplasmicwhen the actin cytoskele-
ton is destroyed using latrunculin A (E) (con-
trolled by phalloidin staining, data not
shown). DNA is in red.
that their localization is not due to inactivation by aPKC actin cytoskeleton by latrunculin A, Lgl is lost from the
cell cortex (Figures 2D and 2E), although we cannotbut reflects their inability to interact with membranes or
the cytoskeleton. However, a fragment containing the distinguish whether this is a direct or indirect conse-
quence of actin disruption. Taken together, these exper-central LCR and the C terminus (Lgl-MC) localizes to
the cell cortex and is found in the high-speed pellet iments suggest that the C terminus of Lgl binds to at
least one actin-associated protein besides myosin II.(Figures 1C and 1D). Although this behavior is similar to
unphosphorylated Lgl, Lgl-MC neither recruits cell fate The identity of this second interaction partner is cur-
rently unknown.determinants ectopically to the cell cortex (data not
shown), nor rescues the lgl mutant phenotype, sug-
gesting that the N terminus is essential for Lgl function. Phosphorylation Induces Autoinhibition
of the Lgl Protein
While the isolated C terminus of Lgl is actin bound, theLgl Associates with the Actin-Cytoskeleton
When fractionated, Lgl-MC is present in the cytoskeletal overexpressed, full-length protein is mostly cytosolic.
Thus, the N terminus of Lgl seems to be able to inhibitbut not the membrane complex (Figure 1A), indicating
that this region is responsible for binding Lgl to the actin actin association of the C terminus. To obtain direct
evidence for this inhibition, we overexpressed the N-cytoskeleton. However, only the full-length protein can
bind to membranes, suggesting that association of Lgl and C-terminal fragments of Lgl together in cultured
cells (Figure 3A). In S2 cells, Lgl-N fractionates into thewith membranes is mediated by the N terminus and
required for Lgl function. Vertebrate Lgl binds syn- high-speed supernatant while Lgl-MC is predominantly
recovered in the pellet. However, upon coexpression oftaxin-4, a protein involved in exocytosis [13]. Although
vesicle docking would nicely explain how Lgl allows Lgl-N, a significant fraction of Lgl-MC redistributes into
the high-speed supernatant (Figures 3A and 3B, arrow-Miranda to localize to the cell cortex, we do not detect
an interaction between Lgl and Drosophila Syntaxin-1, heads). This effect can be enhanced by coexpression
of aPKC (Figures 3A and 3B), suggesting that it involvesthe closest homolog of vertebrate Syntaxin-4 (Oliver Hoel-
ler, J.B., and J.A.K., unpublished data). phosphorylation of the Lgl protein. Consistent with this,
Lgl-MC is unphosphorylated when expressed in S2 cellsLgl coimmunoprecipitates with myosin II (Figure 2A
and [15]). To identify the binding domain, we transfected but becomes phosphorylated when Lgl-N is coex-
pressed (Figure 3B, asterisk). Sedimentation experi-myc-tagged Lgl-N and Lgl-MC together with GFP-
tagged myosin II into S2 cells (Figure 2B). While Lgl-MC ments indicate that it is the phosphorylated form that
enters the cytosolic fraction. To test whether phosphor-reproducibly coimmunoprecipitated with myosin, Lgl-N
failed to bind. However, myosin is not essential for re- ylation of Lgl-MC is required for its release from the
cytoskeleton, we generated a nonphosphorylatablecruiting Lgl into the cytoskeletal fraction because Lgl is
still in the pellet fraction (Figure 2C), and its sedimenta- form of Lgl-MC [Lgl-MC(3A)] in which all three aPKC
phosphorylation sites are mutated to Alanine. Lgl-tion behavior does not change significantly (data not
shown) upon myosin II depletion from S2 cells by RNAi. MC(3A) cannot be phosphorylated and does not redis-
tribute into the cytoplasm upon coexpression of Lgl-NConsistent with this, previous experiments have shown
that Lgl still localizes to the cell cortex when myosin is (brackets in Figure 3B). Thus, expression of the N termi-
nus allows phosphorylation of the Lgl C terminus, andinhibited by a small molecule inhibitor of Rho-kinase
(ROCK) [16]. However, upon complete disruption of the phosphorylation inhibits actin binding.
Autoinhibition of Lgl
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Figure 3. Autoregulation of the Lgl Protein
Immunoblots of high-speed centrifugations (A and B) or immunoprecipitations (C–E) from S2 cells (A–C and E) or transgenic flies (D) expressing
the indicated constructs.
(A) Lgl-N releases Lgl-MC (arrowhead) into the cytosol; this effect is enhanced by aPKC.
(B) Lgl-N induces phosphorylation of Lgl-MC (indicated by arrowheads). Nonphosphorylatable Lgl-MC (MC(3A)) is not released into the cytosol
(compare the bands marked with brackets), indicating that phosphorylation is required. Lgl-MC is phosphorylated upon transfection of aPKC
(asterisk) but is not released into the cytosol when Lgl-N is not present.
(C) Anti-Lgl precipitates Lgl-N but not Lgl-MC or Lgl-C. Both Lgl-MC and Lgl-C (asterisk) bind to Lgl-N.
(D) Nonphosphorylatable Lgl-MC (MC [3A]) fails to bind Lgl-N.
(E) Neither wild-type or nonphosphorylatable Lgl-GFP coimmunoprecipitate effectively with 2myc-Lgl, nor can 2myc-Lgl coimmunoprecipi-
tate effectively with wt Lgl-GFP. Lgl-proteins are expressed to roughly the same levels (data not shown). Note that very faint bands (asterisks)
are present in the immunoprecipitations but cannot explain the almost stoichiometric association of N and C terminus (see [C]).
Although the isolated C terminus of Lgl (Lgl-MC) is not MC that binds tomyosin is reducedwhen theN terminus
of Lgl is present (Figure 2B, asterisk).phosphorylated when expressed in S2 cells, it becomes
partially phosphorylated when aPKC is also expressed Assuming that a similar interaction occurs in the full-
length Lgl-protein, this could have two consequences.(Figure 3B, asterisk). Surprisingly, however, the phos-
phorylated form does not redistribute into the cytosolic The N terminus of one Lgl molecule could bind to the
C terminus of another molecule, leading to the formationfractionwhen theN terminus of Lgl (Lgl-N) is not present.
Thus, the role of the N terminus in inhibiting Lgl seems of homo-oligomers. In fact, some previous experiments
have been interpreted as evidence for homo-oligomeri-to go beyond its ability to allow phosphorylation of the
protein. Therefore, we tested the possibility that Lgl-N zation of the Lgl protein [15]. Alternatively, however, the
interaction could occur within the same molecule andcompetes with cytoskeletal proteins for binding to the
C terminus of the Lgl protein. For this, Lgl-N was ex- lead to an intramolecular association and, possibly, a
major conformational change. To distinguish these pos-pressed in S2 cells and immunoprecipitated by an anti-
body directed against an N-terminal peptide (Figure 3C). sibilities, we tested whether Lgl can oligomerize by co-
expressing two differently tagged forms of the proteinThis antibody does not immunoprecipitate Lgl-C or Lgl-
MC. However, when Lgl-N is cotransfected with these (Figure 3E). Only small amounts of GFP tagged or myc-
tagged Lgl can be coimmunoprecipitated with myc-LglC-terminal fragments, both Lgl-MC and Lgl-C are copre-
cipitated, although the interaction with Lgl-C is consis- or GFP-Lgl, respectively (Figure 3E, asterisks). Thus,
a phosphorylation-induced, intramolecular associationtently weaker (asterisk in Figure 3C). Thus, the N termi-
nus of Lgl can bind to the C-terminal part of the protein. seems to be responsible for generating the inactive form
of the Lgl protein.This interaction requires phosphorylation of Lgl because
a nonphosphorylatable form of Lgl-MC does not show
any binding (Figure 3D). Therefore, our experiments indi- Model and Conclusions
Our localization andbinding studies suggest amolecularcate that phosphorylation of Lgl induces an association
of the N terminus with the C terminus of the protein and mechanism for the phosphorylation-dependent regula-
tion of the Lgl protein. We propose a model in whichthat this interaction prevents the association with the
cytoskeleton. Consistent with this, the amount of Lgl- the N and C terminus are connected via a flexible LCR
Current Biology
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Figure 4. A Model for Lgl Regulation
In the unphosphorylated conformation, the C
terminus of Lgl interacts with myosin and at
least one other actin-associated protein. The
N terminus does not bind actin but is required
for membrane association and inhibition of
myosin. Upon phosphorylation by aPKC, the
N terminus binds to the C terminus. In this
conformation, the C terminus no longer asso-
ciates with the actin cytoskeleton and the
protein is released into the cytosol.
over the N-terminal ca. 650 residues when applied with the position-in the unphosphorylated state (Figure 4). In this confor-
specific scoring matrix (PSSM) library of Y.I. Wolf [31]. Only one hitmation, the C terminus can bind to cytoskeletal proteins
(PSSM obtained with starting sequence BAA10064: Synechocystiswhile the N terminus recruits effector molecules like
sp.  transducin like protein) covers the full-query range aa 32–641
factors involved in myosin inhibition and allows the pro- (E  9e  17). The hit corresponds to transducin segment 1053–
tein to interact with the plasma membrane. Upon phos- 1632, consisting of 14 WD40 repeats (as revealed by REP [32] or
phorylation, however, the LCR changes its conformation CDD [33] search). Most of the other hits correspond to the query
range aa 30–270 while one hit (WD40 region [aa 373–603] of yeastto allow association of the N and C termini of the protein.
DIP2 [S59317]) corresponds to query range 124–448 (E  8e In this conformation, the N terminus blocks binding sites
16). Second, the overwhelming majority of fold servers [34] supporton theC terminusneeded for associationwith cytoskele-
WD40 repeats over the N-terminal ca. 400 aa. Among the top hits
tal proteins. Similarly, the C terminus might block sites from 3D-PSSM [35], FUGUE2 [18], and FFAS3 [36] are structures of
in the N terminus required for interaction of Lgl with the yeast Aip1 (PDB entries 1nr0 or 1pgu) containing two successive
plasma membrane. seven-bladed -propellers. Taken together, there is reasonable evi-
dence to assume two seven-bladed propellers occupying ca. aaA similar autoregulatorymechanism has been demon-
1–320 and 320–650 of the Lgl protein.strated for other proteins (see [24] for a review). InWASP
The high-sequence complexity part of the Lgl C terminus (aa(Wiskott Aldrich SyndromeProtein) [25, 26] and Formins,
760–970) is predicted to be high in  strands and does not createbinding of activated small G proteins to the N terminus
significant hits in fold servers. aa 710–960 is similar to human tomo-
releases the inhibitory interaction with the C terminus syn (aa 44–266 of NP-640337, E  7e  23).
and allows the C terminus to regulate the actin cytoskel-
eton. Proteins of the ERM (Ezrin, Moesin, Radixin) family
Constructs and Antibodiesare probably even more similar to Lgl in function and
Lgl-deletion constructs (as shown in Figure 1B) were generated byregulation [27] because they link the actin cytoskeleton
PCR in a vector containing two N-terminal Myc tags and a -globinto the plasma membrane. They exist in an inactive state
leader [37] and cloned into pUAST [38]. To create Myosin II-GFP, a
where the N terminus binds to the C terminus and an MyoII heavy chain (Zipper) full-length cDNAwas generated by fusing
active state in which the N terminus interacts with mem- the 3 end (nt 4310–5916), obtained by RT-PCR from embryonic
branes while the C terminus binds actin. Like Lgl, phos- cDNA, to the 5 end of the EST RE21152. GFP-S65T was fused to
the C terminus and the resulting construct was cloned into pUAST.phorylation regulates the transition between the two
Antibodies were: mouse anti-c-Myc (Santa Cruz, 1:100), rabbit anti-states, but in contrast to Lgl, the phosphorylated form
Lgl (affinity purified, 1:100, [9]), rabbit anti-pLgl (affinity purified,is active and activation can also be achieved by phos-
1:100, [9], mouse anti-Syntaxin1A (1:50, DSHB), mouse anti-pholipid binding. However, the simultaneous interaction
-Spectrin (1:100, DSHB), rabbit anti-Myosin heavy chain (1:3000,
withmembrane and the cytoskeleton suggests a similar- gift of Christine Field), rabbit anti-aPKC (1:1000, Santa Cruz), rabbit
ity between ERM proteins and Lgl that might extend anti-Par-6 (1:500, [6]), rabbit anti-Miranda (1:1000, gift from Yuh
beyond the mechanism of autoregulation. Nung Jan), rabbit anti-lacZ (1:1000, Cappel), mouse anti--tubulin
(1:500, Amersham), and rabbit anti-GFP (affinity purified, 1:500,
Abcam).Experimental Procedures
Computer Prediction of Lgl Domains
Fly GeneticsTo identify regions of amino acid compositional bias (low-complexity
Transgenic flies were generated according to standard procedures.regions, LCR), the Lgl sequence was analyzed using the programs
Rescue experiments were as described [12]. In brief, deletion con-SEG [28] (window lengths 12 and 25), SAPS [29], and CAST [30]
structs were recombined with lgl1, balanced with CyO, ftz-lacZ, and(using standard parameters). Two potentially nonglobular, preferen-
crossed to females bearing both lgl1 mutant germ line clones andtially polar segments are identified at aa 648–763 (ST 22%, KRED
a prospero Gal4 driver. Neuroblasts expressing myc-tagged con-21%) and aa 973–1161 (ST 25%, KRED 22%, N 13%). LCRs are
structs in embryos lacking -Gal staining were scored for Mirandapredicted to be nonstructured [21, 22] and might serve as linkers
localization. Immunofluorescence staining and microscopy werebetween globular segments.
performed as described [39]. Actin disruption with latrunculin ATwo lines of evidence suggest that the N terminus of Lgl folds
(Molecular Probes) was performed as described [40] and controlledinto two -propellers. First, the IMPALA tool [31] generates highly
significant hits with about 20 different seven-bladed -propellers by staining with rhodamine-phalloidin (Molecular Probes).
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Cell Culture (2004). Sequential roles of Cdc42, Par-6, aPKC, and Lgl in the
establishment of epithelial polarity during Drosophila em-Drosophila S2 cells were propagated in Schneider’s medium (Gibco)
containing 10% FCS, 50 U/ml penicillin, and 50 g/ml streptomycin. bryogenesis. Dev. Cell 6, 845–854.
13. Musch, A., Cohen, D., Yeaman, C., Nelson, W.J., Rodriguez-UAS constructs were expressed by cotransfection with actin-Gal4
(gift from Talila Volk) using Cellfectin (Invitrogen). RNAi was per- Boulan, E., and Brennwald, P.J. (2002). Mammalian homolog of
Drosophila tumor suppressor lethal (2) giant larvae interactsformed as described [41] for 5 days with double stranded RNAi
corresponding nucleotides 1–500 of the Drosophila myosin II heavy with basolateral exocytic machinery in Madin-Darby canine kid-
ney cells. Mol. Biol. Cell 13, 158–168.chain coding region.
14. Yamanaka, T., Horikoshi, Y., Sugiyama, Y., Ishiyama, C., Suzuki,
A., Hirose, T., Iwamatsu, A., Shinohara, A., and Ohno, S. (2003).Biochemistry
Mammalian Lgl Forms a Protein Complex with PAR-6 and aPKCFractionation of Drosophila protein extracts by high-speed centrifu-
Independently of PAR-3 to Regulate Epithelial Cell Polarity.gation was essentially as described [9]. For sucrose gradient analy-
Curr. Biol. 13, 734–743.sis, the high-speed pellet was resuspended in 10mM Tris (pH 8.0),
15. Strand, D., Jakobs, R., Merdes, G., Neumann, B., Kalmes, A.,250 mM sucrose, and layered onto a 10%–40% sucrose-optiprep
Heid, H.W., Husmann, I., and Mechler, B.M. (1994). The Dro-gradient prepared according to themanufacturer’s instruction (Axis-
sophila lethal(2)giant larvae tumor suppressor protein formsShield). After centrifugation for 3 hr at 250,000 g, fractions were
homo-oligomers and is associated with nonmuscle myosin IItaken from the top. Immunoprecipitations were carried out as de-
heavy chain. J. Cell Biol. 127, 1361–1373.scribed [9]. For Myosin II coimmunoprecipitations, a buffer con-
16. Barros, C.S., Phelps, C.B., and Brand, A.H. (2003). Drosophilataining 10 mM sodium phosphate (pH 7.4), 220 mM NaCl, 2 mM
Nonmuscle Myosin II Promotes the Asymmetric Segregation ofKCl, 1% NP40, 1 mM DTT, and 1 mM PMSF was used instead.
Cell Fate Determinants byCortical Exclusion Rather Than Active
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